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1.0 INTRODUCTION 

The Interactive Teralnal Subsystea IITSI extends the full 
range of MPX/OS features froa on-site batch to terainai 
access. The ITS 2*0 provides operator facitites to the remote 
teralnal user and interactive capabtities to on-site operator. 
The ITS 2.8 is intended to be used for both software 
development and applications. Typical applications of the ITS 

2.1 for software development arei 

Source prograa entry. 
Source prograa aaintenance. 
Coaoilatlon and assembly. 
Listing inspection. 
User task execution. 
User task debug* 
Oocuaentation generation. 

The Interactive Terainai Subsystea supports a wide variety of 
teralnal devices. These may range froa siaple character aode 
keyboard/display units to extensive block aode aultldevice 
reaote lob entry terminals. Terminals may be configured as 
local hardwired terminals or may be temporarily connected to 
the system through telephone lines and modems. 

The number of Interactive users is not limited by the amount 
of physical memory memory available in the system due to the 
incorporation of rollin/rollout. As users progress through 
periods of activity and inactivity, they share the same 
physical areas of memory. 

The ITS 2.0 provides the terminal user with several facilities 
to monitor and control the MPX/OS. These facilities allow 
users tot 

Communicate with lobs in the system. 

Control remote and local input and output devices. 

Monitor the system day file. 

Control the system input, output* and execution queues. 

Monitor file usage. 

Monitor and control external peripheral devices. 
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2.B APPLICABLE OOCUHENTS 



The following list of Control Data manuals document the HP-60 
Emulation, tha MPX Operating Systaa and tha MPX Product Sett 



o 



17529110 

17329120 
10992110 
11110000 
i%291700 

1%963800 
1*062200 / 
1*061300 
1*061100 
17328900 



HP- 32 Coaputar System HP-60 Emulation Reference 
Hanual 

HP-60 Computer System HPX/OS Reference Hanual 

HP-60 Coaputar Systaa HPX/OS Operator's Guide 

HP-60 Computer Systea Installation Handbook 

HP-60 Coaputar System Progran Command Console 
Reference Hanual 

HP-60 Computer Systea Utility Reference Hanual 

HP-60 Computer System PRELIB Reference Hanual 

HP-60 Computer System COHPASS Reference Hanual 

HP-60 Computer System FORTRAN Reference Hanual 

HASS/HPSIH Reference Hanual 
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{J 3.1 FEATURE DESCRIPTION 

3*1 PORT CONFIGURATION/USER VALIDATION 

3.1.1 Abstract 

Tht ability te reconfigure the Interactive Terainal Subsystem 
at system initialization is provided by the port setup file. 

The user validation scheae is based on the Interactive 
Terainal Subsystea user validation file containing inforaation 
needed to validate the Usernaae and Password. 

3.1*2 Description 

Xaaediately upon systaa loading, a aassage Mill appear on the 
operator console requesting the naae of the port setup file. 
The coaputer operator aust respond to this aassage before the 
Interactive Terainal Subsystea Mill becoae active. 

Each tiae a terainal user attempts to log on the user 
validation file is read to validate the usernaae and password 
and obtain the user's validation aask. 



o 



Su 



3.1.3 Interfaces 

The port setup file contains one record for each physical port 
in the systaa. The foraat of each record Is as follows* 

did»port»class.eask,pl,p2. ..pn# 

where t 

did represents the device identification fe.g. BCLA61). 

port represents the port nuaber on the device. 

class represents an ITS terainal class as defined for 
the CLASS coaaand. 



J>v aask represents a string of to 32 hexideciaal 
M V characters defining the port's validation aask. 

o^ pl,p2...pn represents a string of port setup paraaeters as 

defined for the SETUP coaaand. 
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# represents an ETX C$031 character. 

Each port has associated with it a validation aask that 
defines *hich ITS features aay be utilized froa that port. The 
validation aask consists of four words where each set bit 
indicates an ITS feature that is accassable froa that port. 
The validation aask is defined by the »ask paraaeter in the 
port setup file left Justified zero filled. The correlation of 
aask bits to ITS features is as follows! 



o 



word 1 



word 2 
word 3 

word h 



bit 

1 

2 

3 

k 

5 

6 

7-9 

10-15 

16-31 

bit 0.-15 
16-31 

bit 0-15 
16-31 

bit 0-15 
bit 16-31 



All ITS features. 

Satch Control Facility. 

Device Control Facility. 

Dayfile Hanageaent Facility. 

File Control Facility. 

Interactive Coaaunications Facility. 

Operator Control Facility* 

TBD. 

Security Level. * ^ 

TBD fto be used by Befl . 

TBO (to be used by DCft» 
TBO (to be used by JJMF7. 

TBO (to be used by EJ&^V 
TBO (to be used by I£PT. 

TBO (to be used by OC^f*. 
not used. ^ 



C 



Tha port setup paraaeters are optional 
the terminals default port setup is to 
standard default port setup. 



Tha user validation file contains 
allotted access to the Interactive 
foraat of each record is as follows* 



and are only needed if 
be different than the 



one record for each user 
Terainal Subsystea. The 



userx.passx v aask 



passx 



3-8 



represents a valid use 
alphanuaeric character 




represents the pass 
usernaae and consis 
characters. 



ad with that 
alphanuaeric 



. feW ft"W} 




to 8 
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CJ aasK represents a string of to 32 hexideclaal 

characters defining the user's validation aask. 

# represents an ETX l$03» character. 

Associated with each user naae is a validation aask which is 
defined tne saae as the port validation aask. It serves to 
define what ITS features that user aay have access to. 
However, wnat features a user has access to aav vary depending 
up»n what port the user is logged on to because accessability 
of a feature is a logical product of both the port and user 
val idation aasks. 

3.1.% Aborts and Recovery 
Not applicable. 

3.1.5 Errors 

If the port setup file can not be opened a aessage is sent to 
the console requesting that the coeputer operator enter the 
naae of another port setup file. 

£% If the user validation fife can not be opened during a user 

validation sequence the usernaae is considered invalid. 

An error in a port setup file record causes that record to be 
ignored which renders that port inoperative. 

Errors are not detected in the user validation file. 

3.1.6 Performance 
Not applicable. 

3.1.7 Installation Paraeeters 

The standard default port setup for all terainals is an 
installation paraaeter. 

The contents of the port setup file is dependent upon the 
terainal systea configuration. 



© 
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The conttnts of tho usor validation fila 1$ site d«pend«nt. 
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3.2 PORT ESTABLISHMENT 

3.2.1 Abstract 

The establishment of a port consists of connecting the 
terminal to the Interactive Terminal Subsystem and 
successfully passing a validation check. 

3.2.2 Description 

After the coaeunications line has been initialized* connection 

of a terminal to the Interactive Terminal Subsystem is -_ 

detected by entering any character at the terainal. <«- — 2J££to 

Upan detection ot the terainal connection, a banner aessage is 2*%£L 

output to the terainal. This aessage identifies the systea and *"££*. 

gives the current date and tiae. The user is then proapted for .ftgvie} 
usernaae and password entry. 

After entering a usernaae and password, the entries are 
validated using the user validation file. This file has been 
previously prepared by an external Job and contains all valid 
usernaaefpassword pairs. 

If an entry is invalid, the user is so notified and given a 
second chance to enter the correct information. If the second 
atteapt also results in an invalid entry, the terainal is 
disconnected and the user aust reinitiate the above sequence 
to gain access to the systea* 

If both the usernaae and password are valid, the terainal is 
established as a logical port in the systea and the user has 
access to the Interactive Terainal Subsystea features. 

The user »ay change passwords at any tiae follwing log on by 

entering the PASSWORO coaaand. This coaaand replaces the old 
password on the user validation file with the new password. 

The validation check portion of this feature restricts systea 
access to those users supplying a valid usernaae and password 
pair. Continued systea validation requires discretion on the 
part of the systea users to prevent unathorized systea access. 
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3.8.3 Interfaces 

Tht terainal user causes the Interactive Terminal Subsystea to 
recognize the connection of the terminal by entering any 
character at the tereinal • 



A typical port astabl Ishaent scenario proceeds as follows t 
Banner Hessaget 



CONTROL OAT* MPX/OS 
RESIOENT 2A LIBRARY 2A 
0%/13/79 17«39t2«i 



Usernaae proaptt 
User entryt 
Password proapt t 
User entryl 



ENTER USERNAME 

JOHNSON 

ENTER PASSHORO 

8933635 



At this point the terainal has been established as a port 
within the Interactive Terainal Subsystem and aay utilize 
systea features* 

An abreviated fora of usernaae and password entry is available 
as shown belowt 



Banner Hessaget 



Usernaae proaptt 
User entryt 



CONTROL OATA MPX/OS 
RESIOENT 2A LIBRARY 2A 
0«i/l3/79 17t39t2«» 

ENTER USERNAME 
J0HNS0N,8533635 



Both the usernaae and password aay be entered after the 
usernaae proapt provided the usernaae and password are 
separated by a coaaa. 

The following scenario illustrates failure to gain systea 
access* 



Banner Hessaget 



Usernaae proaptt 
User entry* 
Password proaptt 
User entryt 

Usernaae proaptt 



CONTROL OATA MPX /OS 
RESIOENT 2A LIBRARY 2A 
0^/13/79 I7t39t2i> 

ENTER USERNAHE 
JOHNSSON 
ENTER PASSHORO 
8533635 
INVALID USER 
ENTER USERNAHE 
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O User entryl JONSON 

Password proapti ENTER PASSM9R0 

User entry* 8533635 

LOGOFF AT 17l39tJ»5 
CONNECT TIME 0.00 SECONDS. 

The user failed to enter a valid usernaae and password in two 
atfeapts and was disconntected froa the systea. If a reatteapt 
is desiredt the user aust reestablish connection of the 
terainal to the systea. 

All valid usernaae/password coabinations aust reside in the 
User Validation File. 

The foraat of the PASSWORD coaaand is* 

1 PASSWORD opass*npass 

where opass and npass represent the old password and new 
password respectively* The new password aust consist of 8 to 8 
alphanumeric characters. 



3.?.% Aborts and Recovery 



OAny port recovery atteapt aust be proceeded by 



port 



establishment. This feature does not participate in aborts. <r <om*t *«es 

-THIS. MfiWl * 

3.2.5 Errors 

An? data entry errors Bade during the user validation sequence 
will produce the Message INVALID USER. If the user fails to 
correctly enter the data on a second atteapt f the terainal is 
disconnected froa the systea. 

If the PASSU ORO coaaand is entered incorrectly the aessage 
INVALID COMMAND is produced. 

3.2.6 Perforaance 
Not applicable. 



CCS-I062-A 3-7 



MP-60 Interactive Tereinal Subsystea External Reference Specification 

3.2.7 Installation Paraaeters VF 

Not applicable. 
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3.3 TERMINAL DATA ENTRY/DISPLAY 

3*3*1 Abstract 

The Interactive Tarainal Subsystem provides a common 
input/output foraat to tasks within the systea and the 
tarainal user* 

3*3*2 Description 

The Interactive Tarainal Subsystea provides a central point in 
MPX/OS which handles all data transfers to and froa terainals. 
This provides the aeans to standardize terainal input/output 
foraats to both the terainal user and tasks within the systea. 

3*3*3 Interfaces 

When the Interactive Tarainal Subsystea is prepared to receive 
data* the terainal user is proapted with a line feed* The line 
feed aay be transaitted iaaediately preceeding output data and 
therefore aay not be apparent to the user* However* the 
Interactive Terainal Subsystea will not transait data to the 
terainal until it is prepared to receive data* Therefore* any 
transaission of data to the terainal serves as a proapt* 

The Interactive Terainal Subsystea provides the user with two 
aodes of data entry* line aode and block aode* In line aode* 
the received data constitutes a single line* while in block 
aode the received data aay constitute several lines* 

Liie aode is the noraal aode of data entry* In line aode* data 
entry is terainated by a carraige return HOD}. Following the 
entry of a line the Interactive Terainal Subsystea perforas 
soae siaple editing of the received data to sake it correspond 
to what appears at the user's terainal* This includes 
processing backspace C$081 • forward skip ($151* and cancel 
C$181 characters* The cancel character causes all previous 
characters to be ignored therefore producing the saae result 
as backsoacing to the beginning of the line* The user also has 
tht ability to select either the 96 or 6t ASCII character set 
and parity* 

In block aode* data entry is terainated by an ETX ($03) 
therefore allowing iabedded carraige returns C$00) and line 
feeds CSOAI* Oata entered in block aode is considered to be 8 
bit bytes and is not interpreted as characters except when 



© 
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pr.c«.«d by the ITS coaaand ^aractar. Thartfora data 
received in block aoda is not editted. ?«ffjm° n ' character 
sat selection is ignored and no oarlty is flowed; 

Following data entry and any preliainary •Jiting £• "£*! 
Character is exaained. If this character is the ITS coa.and 
character the received data is folded into upper case and 
PrlcTsseo ,1 VltS co.aand. The character string U-J-J^J 
following the ITS coaaand character and up to but not 
including the first non-alphabetic character aust be one of 
the following ITS coaaands or an error aessage is produced. 



o 



ACTIVE 

BATCH 

CLASS 

DELAY 

DISPOSE 

FACILITY 



HELP 

JOB 

KEEP 

LINK 

MESSAGE 

PAGE 



PASS WO RO 

PORT 

QUIT 

RECOVER 

SETUP 



The terminal user need not enter the entire coaaand word but 
lust entl* enough to uniouely identify the co.aand. For 
co.aands «hich accept paraaeters, a space or co..a .ust 
separate the coaaand word froa the parameters . 

If the first character is not the ITS co.aand character the 
received ^ata is passed to an ITS facility to be processed. 

The transaission of output data is independent of input aode. 



3.3.* Aborts and Recovery 
Not applicable. 

3.3.5 Errors 

Errors eade while entering data in line aode aay be correct ed 

by using the backspace, forward skiD , and cancel characters. 

It the terainal user enters wore than the «xlau. nu.ber of 
characters allowed in line aoda the aessage LINE TOO LONG is 
displayed. 

If the terminal user enters .ore than the ■f*i««J " U J*2 ?1" 
characters allowed in block aoda the aessage BLOCK TOO LONG is 

displayed. 



3-10 



CCS-I002-A 



"A 



MP-60 Interactive Terainat Subsystem External Reference Specification 



o 



o 







3.3.6 Perforaance 
Not applicable* 

3.3.7 Installation Paraaeters 

The ITS coaaand character is an installation parameter but is 
noraally a right bracket C$501. 

The input buffer sizes for line and block aodes are 
installation paraaeters. The noreal buffer sizes are 1WH 
characters for line aode and 2000 characters for block node* 
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3.% FACILITIES O 

3«%.l Abstract 

Within tha Intaractiva Taralnal Subsystea thara are several 
facilities to provida an intarfaca between tha tarainai usar 
and tha systea* 

3,%. 2 Description 

Each of tha following facilities provides the tarainai user 
with a different interface to the system and has its own 
coaaands* 

8tr " Batch Control Facility 
*cf' Device Control Facility 

<- - Dayfile Manageaent Facility 
^ File Control Facility 
**£*> Interactive Coaaunications Facility 
\(^ Operator Control Facility 

Following log on the terminal user is in coeauni cat ions with 

th» default facility, however the terainal user aay switch 

facilitias at any tiae by entering the FACILITY coeaand. If 

the terainal user is not validated to coeaunicate with the Q 

requested facility tha coaeand is considered invalid and an ^> 

arror aessaga is produced. 

These facilities process all data received froe the terminal 
which does not constitute an ITS coaaand. 

3.%. 3 Interfaces 

The foraat of tha FACILITY coaaand is* 

1FACILITV facnaae 
where facnaae represents one of the following aneaonics* 

BCF - Batch Control Facility 

DCF - Device Control Facility 

DHF - Dayfile Hanageaent Facility 

FCF - File Control Facility 

ICF - Interactive Coa»unlcations Facility 

OCF - Operator Control Facility 



3-12 
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yj When the terainal user switches to the Interactive 
Coaaunications Facility the message PROCESSX or NO CURRENT 
PROCESS is displayed where PROCESSX represents the nane of the 
current process* When switching to any other facility the 
aessage FACX is displayed where FACX represents the facility 
aneaonic* 

3.%.«» Aborts and Recovery 
Not applicable. 

3«%«5 Errors 

An error in entering the FACILITY coaaand produces the aessage 
IN* ALIO COMMAND. 

3.%. 6 Performance 
Not applicable. 



O 



3«t«7 Installation Paraaeters 

The default facility is an installation paraaeter but is 
usual ly ICF« 
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3.3 BATCH CONTROL FACILITY 



3.5.1 Abstract 

The Batch Control Facility CBCF1 provides the terminal 
with the capability to control and aonitor reeote and 
inout, and output devices. 



user 
local 



O 



3.1.2 Description 

The Batch Control Facility allows the terminal user to control 
files which are currently being read or printed. The Barer* 
Control Facility user aust enter enough characters to uniquely 
identify the particular coaaand. A space or coaaa aust 
separate the coaaand froa the paraaeters. The parameters are 
separated by eoaaas and are usually order-dependent. Default 
values aay be selected by entering two consecutive coaeas. 

The valid 3CF coaaands aret 



S BSP 

u- ENO 
READ 



REPEAT 
RE4IN0 
RETURN 

SUPPRESS 



causes a output file to be backspaced a specified 
nuaber of 1920 character blocks. 

stops file transfer ing and the file transfering 
to the device specified is evicted. 

causes a deck to be read froa the local or 
terainal card reader and creates a file which is 
catalogued under the specified file. The file is 
then accessabte to the interactive user or aay be 
subaitted for execution. 

causes the file on the specified device to be 
reprinted the specified nuaber of tines. 

causes an output file to be rewound and returned 
to the output queue. 

causes a file being printed to be rewound and 
returned to the output queue with a specified 
priority. 

results in the carriage control characters 
contained in the file being printed to be 

disregarded. 



O 
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o 

v 3,5.3 Interfaces 

The foraat of the BSP coaaand is* 

BSP did.ss 

where did is the device identifier of the output device,' the 
default being LPlt and ss is the deciaal nuaber of 1920 
character logical blocks to be backspaced. 

The foraat of the END coaaand is* 

ENO did 

where did is the device identifier of an input or output 
device. There is no default device. The ENO coaaand when used 
for a line printer* terminates the current file transfer and 
evicts the file. 

The foraat of the READ coaaand ist 

READ fnaae* fo,f ed,f ak, CRn 
REAO CRn 

where* 

fnaae represents the Naae of the catalogued Job file. 

fo represents the Owner of the catalogued Job file. 

fed represents the Edition of the catalogued Job file. The 
default is Bl. 

fa* represents the Access Key of the catalogued Job file. 
The default Is an Access Key equal to the Owner. 

CRn is the nuaber of the Card Reader froa which the file is 
to be read. The default is CR1. 

The first fora of the REAO coaaand Is used to transfer card 
iaages into the specified file for later processing, while the 
second fora is used to create a scratch input file to receive 
card iaages and and be subaitted for execution. 

The foraat of the REPEAT coaaand is* 

REPEAT did* a 



o 
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where did is the device identifier of the output device and a 
is a decimal number which specifies the nueber of additional 
coties desired. If a is omitted, 1 is assuaed. 

The foraat of the REMIND coaaand 1st 

REMIND did 

where did is the device identifier of an output device, the 
default being LP1. The file on the device specified is rewound 
and the device turned logically OFF. The device aust be turned 
logically ON before output Mill continue. 

The foraat of the RETURN coaaand isJ 

RETURN did.p 

where did is the device identifier of an output device* the 
default being LP1, and p is the priority. The default priority 
is the existing one, but the priority aay be a deciaat value 
froa to 69535. 

Printing stops and the output file is rewound and returned to 
the output queue with priority p. The residual repeat count 
for that file is saved and printing resuaes after coaaand 
completion. \j) 

The foraat of the SUPPRESS coaaand 1st 

t 

SUPPRESS LPn 

where n is the logical device number of the printer. The 
reaainder of the file not already printed is single spaced. 

3.5.% Aborts and Recovery 
Not applicable. 

3.5.5 Errors 

If a BCF coaaand is not recognized or the foraat is incorrect, 
the coaaand is ignored and the aessage INVALID COMMAND is. 
displayed. 
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f| If the user enters the READ coaaand while cards are reading, 

^ card reading continues and the aessage INVALID COHNAND is 

displayed* 

3.5.6 Perforaance 
Not applicable. 

3.5.7 Installation Paraaeters 
Not applicable. 
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3.6 DEVICE CONTROL FACILITY 

3.6.1 Abstract 

The Device Control Facility COCFI provides the terainal user 
with the capability to control external peripheral devices* 

3.6*2 Description 

The Oevice Control Facility allows the terminal user to 
control the status of certain peripheral devices. The Device 
Control Facility user need not enter the entire coaaand* but 
aust enter enough to uniquely identify the entire coaeand* For 
coaaands which acctfpt paraaeters* a space or coema aust 
separate the coaaand word froa the parameters* parameters are 
separated by commas, and except for the DEFINE coaaand* 
paraaeters are order-dependent. Default values can be selected 
by entering two consecutive commas. 

The valid DCF coaaands arei 

CONTINUE restarts file transaissions which have stopped 
because a message mas sent to the CRT display or 
as a result of a coaaand* Interrupted file 
transaissions are automatically restarted after 
any of the OCF coaaands or after successful 
coaptation of a Batch Control Facility (BCF) 
coaaand. 

DEFINE specifies certain attributes of an output device. 
If the device is already configured. OEFINE 
modifies the attributes of the device. If the 
device is not configured* OEFINE configures the 
device with the specified attributes. 

^ GO causes operations suspended temporarily by the 

MAIT command to be resumed. 

u- LIST lists the configuration and status of devices 

currently defined in the systea. 

OFF turns the specified equipaent logically OFF* 

negating the effect of the ON coaaand. 

ON turns the peripheral device specified logically 

ON* negating the effect of the OFF coaaand or the 
Batch Control Facility command REMIND. 
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HAIT causes file trans faring to be suspended until a 

CO coaaand is received. 



3*6*3 Interfaces 

The fforaat of the CONTINUE coaaand 1st 

CONTINUE 
The foraat of the OEFINE coaaand 1st 

OEFINE did*pl*pZ*p3 

where did is the output device identifier* default being LP1. 
pl*p2*p3 represent a string of order-independent paraaeters 
Mhich define nondafault characteristics. 

Possible paraaeters aret 

IP - lapact Printer. 
NIP - Nonlapact Printer. 

LM=lw - Line Hidth of the printer. Ik can be 80 - 136. 
The default width depends upon the terainal type. 

If a user enters a OEFINE coaaand with only the did paraaeter* 
the device is returned to a default status. If the user enters 
a OEFINE coaaand for a device already configured* only those 
attributes specified are altered. 

For tarainals with additional devices* the user needs a OEFINE 
coaaand to configure each additional device. 

The foraat of the 60 coaaand is* 
GO did 

where did is the device Identifier of an input or output 
device or ILL* the default being LP1. Using the ALL paraaeter 
causes reading and printing on all devices teaporarily 
suspended by a WAIT coaaand to resuae. A WAIT/GO sequence has 
no effect on the file contents* if MAIT stops file processing, 
the file continues froa the point where it stopped. If no file 
activity is in progress when WAIT is entered, GO with an 
appropriate paraaeter ensures that printing is initiated as 
soon as an output file becoaes available or when card input is 
available froa the card reader. 
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The foraat of tha LIST coaaand ist O 

LIST 
Tha output craatad by this coaaand is dapictad in Appendix A. 

Tht foraat of tha OFF coaaand is« 

OFF did 

where did is the device identifier of an input or output 

device op ALL, the default being LPi. Using the ALL paraaeter 

turns all peripheral equipaent logically OFF, Oata transfers 

cannot occur on devices logically OFF. If a device is turned 

OFF while a data is being transfered, processing continues 

until the end of file is reached, and no subsequent files are 

transferee. A device is autoaatical ly turned OFF by the Batch 
Control Facility command REWIND. 

The foraat of the ON coaaand ist 

ON did 

where did is the device identifier of an input/output device 
or ALL, the default being LPI. Using the ALL paraaeter turns 
all peripheral equipaent logically ON. (f~\ 

The foraat of the MA IT coaaand ist 

WAIT did 

Nhere did is the device identifier of an input or output 
device or ALL, the default being LPI. Using the ALL paraaeter 
causes reading and printing to be suspended at all devices. 
The transfers can be restarted the 60 coaaand* 

3.6.* Aborts and Recovery 
Not applicable. 
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3.6.5 Errors 

If a OCF coaaand is not recognized or the foreat is Incorrect, 
tht command is ignored and the aessage INVALID COHMANO is 
produced. The coaaand should then be corrected and 
retransai tted. 



3.6.6 Perforaance 
Not applicable. 

3.6.7 Installation Parameters 

The default set of configured peripheral devices is an 
installation parameter. 
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3.7 OAYFILE MANAGEMENT FACILITY 

3.7.1 Abstract 

The Dayfile Management Facility COMF1 provides the terainal 
user with the capability to aonitor the systea dayfile. 

3.7.2 Description 

The terainal user enters the Oayfile Management Facility to 
display the systea dayfile* selectively duap the system 
dayfile* and reset the system dayfile. Upon entering the 
Dayfile Management Facility, system dayfiles massages Mill 
being appearing on the terminal as they are processed. The 
following paragraphs describe the valid Oayfile Management 
Faclility commands. 



o 



The TYPE 
sel ection 



command allows the terainal user to specify a 
criteria. The available selection criteria include* 



JOB Name 

TASK Naae 

JOB Sequence number. 

Entry TYPE code 

The OOMP command allows the terminal user to selectively dump 
the system dayfile onto a file. The file aay then be scanned 
and display using the Interactive Coamunications Facility. 







3.7.3 Interfaces 

The foraat of a system dayfile entry is as follows* 

1 
1 12 2233 3 

12 91 80 79 2 5 ** 

+.+....••••«. +•+—•••-*•»*-♦—- .-•.-♦-♦•— ♦—♦•—•- — — — ♦ 
I I time l.llobname !» Itasknaeel • Icodet* I aessage I 
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character 
position 


Definition 


1 


Blank* 


2-9 


tiae, hhtaatss 


10 


Period* 


11-18 


lobnaae, lob identification* 


19 


Coe»a* 


26-27 


tasknaae, task identification* 


28 


Period* 


29-32 


code* defined as follows* 



33-3% 
35-13% 



29 Message identification code* 

30 Event code* 
31-31 Action code* 

Coama and Blank* 

■essage, dayfile aessage. 



The foraat of the TYPE coaaand is as follows* 

TYPE,JN=lobnaae,TN=tasknaae»SQ=seq#,ID=code,EV=code,AC=code 
TYPE, ALL 



where* 
I oenaae 

tasknaae 

sea* 
code 

ALL 



The lob nana selection criteria. Only entries with 
the lob nans aatching will be displayed/duaped. 

The task naae selection criteria. Only entries with 
the task naaes aatching will be displ ayed/duaped* 

The unique sequence nuaber generated by the system. 



The TYPE code divided into 
Idenif icatlon, Event, and Action* 



the 



fields* 



resets the selection criteria to a 1 1 entries* 



CCS-IQ02-A 



3-23 



MP-6Q Interactive Terainal Subsystea External Reference Specification 

The Format of the DJMP coaaand is as follows! Q 

OUMP, st art t stop, ALL 

Mheret 

start is the start tiae. 

stop is the stop tiae* 

ALL is a flag to disregard the the TYPE selection 
criteria* 

3*r.% Aborts and Recovery 

This feature does not participate in any aborts or recovery* 

3*7*5 Errors 

If a OMF coaaand is not recognized or the foraat is incorrect* 

the coaaand is ignored and the aessage INVALID COMMAND is 

produced* The coaaand should then be corrected and 
retransai tted* 



3*7*6 Perforaance 

Accessing the systea day file Mill not degrade the real tiae 
capabtitias of the HPX Operating Systea* In order to maintain 
the real tiae capabUties* this feature aay not aaintain an 
accurate dayfile aessage entry display at the terminal, i.e. 
dayfile entries aay not be displayed due to dayfile aessages 
entry rate* 



3*7*7 Installation Paraaeters 
Not applicable* 



o 
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3.8 FILE CONTROL FACILITY 

3.8.1 Abstract 

The File Control Facility IFCFI provides the terainal user 
with the capability to aonitor HPX/OS File Manageeent. 

3.8.2 Description 

The File Control Facility allows a terainal user to display 
status inforaation about aass storage files. The coaaand 
provided to accomplish this is the LIST coaaand* which 
displays inforaation about files under a particular owner name 
on a particular disk pack, or lists the device identifiers of 
the packs currently aounted. 

3.8.3 Interfaces 

The foraat of the LIST coaaand isi 

LIST 0, owner, pack 
LIST A* owner, pack 
LIST D 

where selects a display of all files currently open, A 
selects a display of all allocated files, and selects a 
display of device IO a s for all disk packs currently aounted. 
The owner paraaeter represents a four character owner naae and 
is optional. If an owner naae is specified only files Hith the 
designated owner naae are listed. The did paraaeter represents 
a disk pack device identification and is optional. If a device 
identification is specified only files residing on that pack 
are listed. 

Exaaples of the possible displays are provided in Appendix A, 

3.8 ,h Aborts and Recovery 
Not applicable. 
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3.8.5 Errors O 

If tha LIST coaeand is entered incorrectly tha coaeand is 
ignored and the .ess age INVALID COMHANO is produced. 

If an invalid owner naae or device identifier is specified, 
the aassage NULL LIST is produced. 

3.8.5 Perforaance 
Not applicable. 

3.8.7 Installation Paraaeters 
Not applicable. 
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3.9 INTERACTIVE COMMUNICATIONS FACILITY 

3.9.1 Abstract 

The Interactive Coeaunications Facility IICFI provides the 
terminal user with the capability to coanunicate with lobs in 
the systea. 



3.9.2 Description 

The Interactive Coaeunications Facility does not process any 
coaaands. All data received by the ICF is passed to the 
current process provided there exists a current process and 
the current process has a read request pending* When a read 
request is received froa the current process the Interactive 
Coeaunications Facility outputs a proapt. The proapt aay be 
the default ICF proapt or a proapt defined by the process* 

Mhen in coeaunications with ICF write requests froa the 
current process are output to the terainal. 



3.9.3 Interfaces 

There is no coaaand interface between the terainal user and 
the ICF. The interface to the tereinat user consists of data 
received froa the terainal that is not an ITS coaaand and data 
output to the terainal because of a write request froa the 
current process. The interface between the ICF and the current 
process is described in Section 3.17 Task/Terainal 
Coeaunications. 

Control of which process is the current process is provided by 
the LINK and KEEP ITS coaaands. 



3.9.4 Aborts and Recovery 
Not applicable. 



rg. 
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3.».5 Errors Q 

If data is racaiwad and the terainal user has no currant 
pr9cess the aessaga NO CURRENT PROCESS is produced. 

If data is raceivad and the currant process has no read 
request panding the aassaga PROCESS X BUSY is produced -here 
PR3CESSX represents the nan of the currant process* 

3.9.6 Parforaance 
Not applicable. 

3. a. 7 Installation Paraeeters 

The default ICF proapt is an Installation paraaater but is 
usually a question aark and back space I S3F I $0 8 I. 



*~\ 
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O 3 * 10 OPERATOR CONTROL FACILITY 

3.18.1 Abstract 

Tha Operator Control Facility COCFI provides the terainat user 
with the capability to aonitor and alter the MPX/OS input* 
output* and execution queues* display and alter aeaory, and 
respond to operator Messages. 



O 



3.10.2 Description 

The Operator Control Facility a Moms terminal users to aonitor 
systea activities. The Operator Control Facility user need not 
enter the entire coaaand ttord* but aust enter enough to 
uniquely identify the coaaand. A space or a comma aust 
seaarate tha coaaand word froa tha paraaeters. 

The valid OCF coaaands arei 



\^ ABBRT 
EVICT 

IDLE 

LIST 
Z MEMORY 

PRIORITY 

RUM 
is- MATCH 



causes an executing Job to be terainated. 

reaoves a file froa tha input or output queue. 

causes execution of a task to be suspended until 
a RUN coaaand is received. 

displays the current contents of the input* 
output* execution and operator aessage queues. 

lists and/or altars the current contents of 
■eaory in hexadeciaal foraat. 

changes the priority of a file in the input or 
output queue. 

resuaes execution of a task that Mas suspended by 
the IDLE coaaand. 

displays the status of lobs and tasks in 
execution. 
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3*10*3 Interfaces 

The fforaat of the ABORT coaaand is* 

ABORT | ob id 
where Jobid is the fob identifier. 
The foraat of the EVICT coaaand is* 

EVICT Jobid, q 

Mhere |obid is the Job identifier and q is the first initial 
of the queue in which the file currently resides* Valid q 
paraaeters are* 

I Input queue 

Print queue 

If q is oaittadt all files with the Job identifier Jobid are 
elliainated froa the input* and output queues* 

The foreat of the IDLE coaaand is* 

IDLE Jobid. taskid 

where jobid is the Job identifier and taskid is the task 
identifier of the task within the Job that is to be idled. 

The foraat of the LIST coaaand is* 

LIST q 

where q is the first initial of the queue to be displayed or 
A. The valid q paraaeters are* 

1 Input queue 
Output queue 

The foraat of the MEMORY coaaand is* 

MEMORY S.tocn.vl, v2*tf3*.** 

MEMORY D.locn.n 

MEMORY *;n 

MEMORY «a,n 



^ttwT 
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Mhtra S designates aeaory is to be altered by storing 
vl, v2.v3...vn into aeaory starting at location locn. The S 
paraaeter causes all altered aeaory to be displayed up to a 
sreen full* The D paraaeter causts aeaory to be displayed 
starting with location locn and displaying n words. The *a and 
-a paraaeters cause aeaory to be displayed starting with a 
location relative to the previous location displayed. Locn aay 
be .an arithaetic expression with values in Hexadeciaal • The n 
is the nuaber of locations to display* while a is the 
hexideciaal nuaber to be added to the last starting address* 
The values to ba stored into aeaory vl*v2*v3*..vn aust be in 
hexideciaal but aay be preceeded by a deciaal repeat count* 
The value 10*0 would result in being stored in 10 successive 
locations in aeaory* 

The foraat of the PRIORITY coaaand isi 

PRIORITY Jobid.q.p 

where lobid Is the Job identifier, a is the first initial of 
the queue in which the file currently resides* and p is the 
new priority to be assigned to the file* 

Valid q oaraaetars ares 

I Input queue 
Output queue 

The foraat of the RUN coaaand is* 

RUN Jobid.taskid 

where lobid is the Job Identifier and tasRid is the task 
identifier. 

The foraat for the MATCH coaaand 1st 

NATCH 

HATCH Jobid 

HATCH Jobid.taskid 

where Jobid Is a Job identifier and taskid is a task 
identifier. If no Job identifier is specified status 
inforaation is displayed for all lobs in execution. If a Job 
identifier is specified but no task identifier status 
inforaation is displayed for all tasks within the Job. If a 
task identifier is specified status inforaation is displayed 
for that task only. Once the coaaand has been accepted as 
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valid* the display will be updated each tiae the lob %J 

progresses to a nat« control card until a new OCF coaaand is 
entered* 

3*10** Aborts and Recovery 
Not applicable* 

3.10.5 Errors 

If a OCF coaaand is not recognized or the foraat is incorrect, 
th« coaaand is ignored and the eessage INVALIO COHHANO is 
produced. The coaaand should then be corrected and 
resubmitted. 

3*10*6 Perforaance 
Not applicable* 

3*10.7 Installation Parameters 

Not applicable* (Q) 
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3.11 JOS SUBMISSION 
3.11.1 Abstract 

The terainai user aust subait cataloged Jobs to the system in 
order to perffora work. At the tiae of submission* disposition 
of output files aay be specified. Files disposed to aass 
storage aay be retained on the system for future use or may be 
printed or otherwise disposed of • 

The command which submits a cataloged Job file to the system 
determines whether the Job may be placed into the system input 
queue and whether the lob has an originating port. The first 
Job control stateaent of the cataloged Job determines whether 
the fob will execute as a memory resident Job or is subject to 
rol I in/roll out. 



3.11.2 Description 

All Mork to be dona by the terainai user aust begin with the 
submission of a cataloged Job to the system. The cataloged Job 
aay be created using the *SAVE control card from the system 
standard input device* or it aay be created by a Job executing 
within the system. The terminal user can create cataloged Jobs 
with the text editor or other utility programs. 

Two commands are provided to perfora Job submission from the 
terminal* the BATCH command and the JOB command. These 
commands require input file identification and allow the 
specification of standard output file and standard 
file dispositions. 

If an output or file is created with mass storage disposition* 
a aassage is produced giving the naae by which the file aay be 
retrieved. These files are not accessible through the normal 
file aanageaent Job control statements because they have 
special file identifications. 

The BATCH coaaand is intended to subait Jobs which do not 
interact with the terminal. The Batch command atteapts to 
place the Job in the named file into immediate execution. If 
the Job cannot be placed into immediate execution then the 
file is added to the systea input queue. If the file cannot be 
placed into the queue* a diagnostic aessage is produced which 
indicates the difficulty. A Job subaitted using the BATCH 
coaaand does not have the originating port information. 
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The J08 coaaand Is intended to subait lobs which will interact ft 
Kith tht terainal. The JOB coaaand atteapts to place the Job ^ 
contained in the naaed file to be placed into iaaediate 
execution if the resources required by the Job's SCHEO cards 
are available* If the Job cannot be placed into iaaediate 
extcution, or if an submission error occurs then a diagnostic. 
aetsage is produced indicating the difficulty. A lob subaitted 
using the JOB coaaand has the originating port inforoation. 

Tht first stateaant of a cataloged |ob file oust be one of the 
following* »JOB, »RJOB, »IJOB» or »IRJOB. The »JOB and »RJOB 
stateaents are described in the MPX/OS Reference Manual ^and 
thay define a noraal aeaory resident Job, The 'IJOB and *IRJ08 
stateaents are the non-eeaory resident equivalent stateaents. 

The »IJOB and »IRJOB stateaents differ froa the "JOB and »RJ08 
stateaents as followst 

1. Jobs beginning with »IJOB and ♦IRJOB utilize aeaory pages 
froa the rollin pool for execution and their Initiation is 
not delayed due to unavailable aeaory* 

2* Jobs beginning with »IJOB and »IRJOB are either placed into 

iaaediate execution Iresources availablel or their 

subaission is rejected Iresources unavail abtel • These Jobs 
are n^^r placed into the systea input queue. 




Ly 



3* Jobs beginning with »IJOB and *IRJOB cannot be subaitted 
froa the systea standard input device. 

The JOB coaaand is intended to subait a cataloged Job 
beginning with a MJOB or 'IRJOB stateaent, and the BATCH 
coaaand is intended to subait a cataloged |ob beginning with a 
»J38 or »RJOB stateaent? however* these conventions are not 
enforced* 



3.11.3 Interfaces 

The foraats of the BATCH and JOB coaaands aret 

1BATGH fnaae,fo*fed*faM,prlntdlsp 
UOB fnaaetfo*fed»fak,printdisp 

where* 

fnaaa " represents the neee of the cataloged Job file. 
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\J fo represents the owner of the cataloged Job file. 

fed represents the edition of the cataloged lob file, 

fa* represents the access key of the cataloged |ob file, 

printdisp represents the disposition code for standard output. 

The file disposition codes aust be legal MPX/OS file 
disposition codes. 

If the eass storage disposition IMS! is selected* the eessage 

OUTPUT* xxMS 
or PUNCH! xxMS 

is produced as appropriate* where xxMS is a unique identifier 
of the file and aay be used to subsequently access the file 
with the DISPOSE coaaand. 

The default fields available with the BATCH and JOB coaaands 
differ when the fo field is specified. When the fo field is 
specified the fed defaults to 01 while the fak field defaults 
to the value specified in the fo field. The default fields for 
the BATCH and JOB coaaand are as follows! ;. 

1BATCH 8ATCH-DEFAULT.SAVE, 00, ,MS,SC S " ^-Plfe 

1J0B JOB-DEFAULT, SAVE, 00, ,SC,SC 

Exaaples of the default field usage is as follows* 

1 BATCH 

Results In the file BATCH-OEFAULT,SAVE,00, • being 
subaitted with the output disposition of eass storage and fM*£H 
disposition of scratch* 

JBATCH MYJ08,,,,PR 

Results in the file MY JOB, SAVE, 00, • being subaitted with 
the outDut disposition of the printter and disposition of 
scratch. 

JBATCH MYJOB.FOR 

Results in the file MYJOB,FOR,01,FOR being subaitted with 
the output disposition of the printer and disposition of 







© 
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scratch* 



O 



If a lob submitted by the BATCH coaaand is placad in the 
systaa input pueu* the following aessages will ba producedi 

JOB IN INPUT QUEUE. 
XXX NOT AVAILABLE. 

where XXX raprasents the standard HPX/OS hardware type of the 
unavailable resource* 

The foraats of the *IJOB and »IRJOB lob control stateaents are 

»IJOBIID= *AC= I 
♦IRJOBCIO* tAC» I 

where the paraaeters are the saae as those for the standard 
•JOB Job control stateaent* 

3.11.W Aborts and Recovery 
Not applicable* 

3*11*5 Errors (4^ 

If an error is aade entering the BATCH or JOB coaaand the 
aessage INVALID COMMAND is produced* 

If the file specified in a BATCH or JOB stateaent cannot be 
successfully subaitted to the systea, the aessage JOB NOT 
INITIATE!) is produced followed by the appropriate aessage froa 
the following list indicating why the subalt failed. 

FILE MANAGER ERROR XX* 

FILE FORMAT ERROR. 

JOB STATEMENT ERROR. 

SCHEO STATEMENT ERROR* 

INPUT QUEUE FULL. 

NO TABLE SPACE AVAILABLE* 



J 
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» 

%3 3.11.6 Perforaance 

Not applicable. 

3.11.7 Installation Parameters 
Not applicable. 
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3.12 FILE DISPOSITION 

3.12.1 Abstract 

Tht DISPOSE coaaand aay ba used to print or otherwise dispose 
of Bass storage files. 

3.12.2 Description 

The OISPOSE coaaand allows a terainal user to route a file to ( 
the systea output queue or release a file which is no °n»«r 
needed. The file being disposed aay either be a catalogued 
file or a file created by BATCH or JOB coeaands whose 
disposition was to aass storage. In either case the file 
cannot ba disposed if it is open, and once a file has been 
disposed it no longer exists. 

3.12.3 Interfaces 

Tha foraat of the DISPOSE coaaand is« 

10ISP0SE dlsp.fld 

or 
1DISP0SE disp»fnaae,fOtfed»fak 

wheret 

disp represents a an MPX/OS file disposition code. 

fid represents the identifier of the output file as 
received froa the BATCH or JOB coaaand. 

fnaaa represents the naae of the catalogued lob file. 

to represents the owner of the catalogued Job file. 

fed represents the edition of the catalogued lob file. 

fa* represents the access *ey of the catalogued lob 
file. 

For a file to be released or routed to an output device it. 
aust not be open. 



O 
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\Jr 3.12.* Aborts and Racovery 
Not applicable. 

3.12.5 Errors 

Errors encountered by the execution of DISPOSE coaaands result 
in the appropriate aessage froa the fol lotting listt 

FILE MANAGER ERROR XX. 
UNKNOWN DISPOSITION. 
QUEUE FULL. 

3*12.6 Perforaance 
Not applicable. 

3.12.7 Installation Paraaeters 
Not applicable. 
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3.13 PORT STATUS AND CONTROL 

3.13.1 Abstract 

The Interact ive Terainal Subsystea provides the teralnal user 
with several coaaands to control port input and output and 
■on it or port status* 

3.13.2 Description 

Each port established in the HPX/OS systea has associated with 
it various status and paraaeter inforaation. The following 
coeaands allow the user to display and aodify this 
inforaation. 

The PORT coaaand produces a display of the user*s port nuaber* 
usernaae. log on tiae. terainal class* facility* and connected 
processes. 

The ACTIVE coaaand produces an abbreviated display of this 
inforaation for all active ports In the systea. 

At the tiae of port establishment, the terainal class and 
default port setup is established as defined for that terainal 
in the port setup file. 

The user aay declare the terainal to be of a different 
terainal class at any tiae by entering the CLASS coaaand. 

The user aay display or change the port setup inforaation by 
entering tne SETUP coaaand. The port setup is used to control 
tht aode of data transaission to and froa the terainal in 
those iaplaaentations which provide variable transaission aode 
selection. 

The user aay request a tiae delay between outputs by entering 
tht DELAY coaaand. This is intended to allow tiae for the 
carraige return on terainals which produce a hard copy. 

The PAGE coaaand allows the user to define the terainal 
display size and enables paged output. When paged output is 
enabled consecutive outputs will be halted when the terainal 
display is full and will continue when the user enters a 
carraige return 4 line aode) or ETX IblocK aode). 
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if 3.13.3 Interfaces / „. At _ mawef^'EZfi 



The foraat of the PORT coaaand 1st 

1P0RT 

Entry of tne PORT coaaand produces/a display similar to the 
fol lowing! 



PORTI 6 USERNANE! JOHNSON LOG ON* ifct37l%6 

CLASS! 7 

FACILITY! ICF 

PROCESSES! EOITOR »PCC 

ahtre EOITOR and PCC are connected processes* The asterisk (*) 
demotes the currant process* 

The foraat of the ACTIVE coaaand is* 

1ACTIVE 

Entry of the ACTIVE coaaand produces a display siailar to the 
fol lowing! 

PT USER LOG ON FAC PROCESS 

1 JONES lM32t%7 ICF EOITOR 

5 SMITH 13! 231 12 OCF 

6 JOHNSON 1M1IM59 OCF PCC 

where ports 1* 5* and 6 are the only active ports* 
The foraat of the CLASS coaaand is! 

1CLASS n 
where n represents one of the following ITS terainal classes* 



o 



1 


M33t H35, H37* or H38 TTY 


2 


CDC 713-10 


3 


reserved 


% 


IBN 27i»l 


5 


MtO TTY 


6 


Hazel tine 2000 


7 


COC 751-1 


8 


Tektronix tQOO 


9 


HASP Protocol 


10 


200 User Terainal 


5-1002 


•A 
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CDC 21* 


12 


COC 711-10 


13 


CDC 71% 


1% 


COC 731-12, 732-12 


15 


CDC 73* 



o 



Tha foraat of the SETUP coaaand is* 



1 SETUP 


Plf02...pr» 






where pit 


,p2...pn represents 


a string of parai 


f ol lotting 


list. 






HALF - 


naif duplex 




110 - 110 baud 


FULL - 


full duplex 




300 - 300 baud 


ODO - 


odd parity 




600 - 600 baud 


EVEN * 


even parity 




1200 - 1200 baud 


NONE - 


no parity 




2*00 - 2*00 baud 


LINE - 


line aode 




*S00 - *800 baud 


BLK • 


block aode 




9600 • 9600 baud 


96 


96 character 


set 


19.2 - 19200 baud 


6% 


6<i character 


set 





If two or aore parameters conflict, the last paraaeter is 
usad. If an Invalid paraaeter is entered the entire comwand is 
considered invalid and no changes are aade. If no parameters 
are present, the SETUP coaaand produces a display of the 
current port setup inforaation siailar to the fol lowing* 



ly 



HOOE« 
CHARI 
BAUOl 
DUPLEX t 

parity* 



LINE 

6* 

9600 

FULL 

EVEN 



Tha actual transmission aode used with 
to individual sita iap lamentation, and 
oar not ba usad in all imp! eaentations. 

Tha foraat of the DELAY coaaand is* 



a terainal 
the setup 



is subject 

parameters 



] DELAY n 

where n specifies the delay time 
is a value between S and 99* 



in hundreths of a second and 
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The foreat of the PAGE coaaand is* 
1PAGE n,i 

ahira n is the nuaber of lines in a page and a is the page 
width in characters. The aaxiaua nuaber of lines per page is 
63 and the page width aust be between 1 and 136* Paging is 
disabled by setting the nuaber of lines per page to 0. 

3.13.<» Aborts and Recovery 
Not applicable. 

3.13.5 Errors 

If errors are aade entering these coaaands the aessage INVALID 
CO1HAN0 is produced. 

3.13.6 Perforaance 
Not applicable. 



O 



3.13.7 Installation Paraaeters 

Port setup paraaeters aust be configured to agree with the 
actual site lapleeentation. 
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3.t«» INTERPORT COMMUNICATIONS O 

3.1A.1 Abstract 

The Interactive Terainal Subsystaa allows terainal users to 
coeaunlcate with other tarainal usars connected to tha system. 

3.1A.2 Oescr lotion 

A terainal user aay send aessages to other ports and oay also 
receive aessages froa other ports. The user can utilize the 
ACTIVE coaaand to detaraine which ports are active and which 
user is logged on to each port. Sending aessages to an 
Inactive port causes an error aessage to be produced. 

3.l%.3 Interfaces 

'The foraat of the MESSAGE coaaand ist 

Wext of aessage 

*h»re n represents tha nuabar of tha port tha aessage is to be 
sent to or -ALL* if the aessage is to be sent to all active 
terainal s. Q 

The foraat of a received aessage Is as follows! 

n text of aessage 
where n is the nuaber of the port which sent the aessage. 

3.1%.% Aborts and Recovery 
Not applicable. 

3. IV. 5 Errors 

An error in the entry of the MESSAGE coaaand produces the 
display INVALID COMMAND. 
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%•% Perforaance 
Not applicable* 

3*L<f.7 Installation Parameters 
Not applicable* 
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3.15 JOB TERHINAL REQUEST 

3.15.1 Abstract 

In order for coaaunlcations between a lob and a terainal to 
begin, a logical connection or linkage aust be established - 
betMeen the terainal and the Job. Noraally for this linkage to 
be established action is required by both the lob and the 
terainal user. The actions required by the lob to establish 
coaaunlcations is described in the following paragraphs. 

3.15.2 Description 

The establishaent of the lob and terainal linkage begins with 
a terainal request by the lob. The fob uses the OEVICE control 
card or Executive Service Request CESR1 to initalte the 
terainal request. The ability of the lob to place restrictions 
upsn the port, terainal, and user is also supplied by the 
DEYICE control card or ESR. Before the lob regains control of 
the CPU the terainal request paraaeters are validated. 

If the lob requested iaaedlate connection to a port, the lob 

aar begin coaaunlcations with the terainal. If the lob did not 

request ieaediate connection to the port then coaaunlcations 

with the terainal will be delayed until the user links with q 

this request. 

3.15.3 Interfaces 

For Requesting a terainal the foreat of the DEVICE control 

ca~d is« lj rz. 

»DEVICetlu«TSRH,IC ,LP " p ep t^fr P»Port,¥*LO-aask,V*l.l=aask, 
Ct*S^saask,UN*usernaael 

where* ! / 

lu is the logical unit. 

IC is the iaaedlate connection flag. 

LR^por*, — por^UL5_Jthe_JLojUiaJ-ao^^^ This parameter 
aav not be supplied if the PP*port parameter is supplied. 
If the port string is an asterisk then the subaittlng 
logical port is used. 
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O PPsportt port is the physical port nuaber, and this 
paraeeter string eay not be supplied with the LP*port 
parameter • 

VALQ-aask* the aask is a hexideciaal string where the 
linkage is restricted to ports and user which satisfy the 

foH /A , i 1 /I 9 • quationl *?n $n#~±~ emtr-osm: 

^S* .AND. validVtiln aask = "«» MA*^*****^ 

t 

VALi=aask, the aask is a hexideciaal string where the 
linkage is restricted to ports and user which satisfy the 
following equation! 






•AND. .NOT. validation aask = 






CLASS=aask, the aask is a hexideciaal string where the 
linkage is restricted to terainals which satisfy the 
following aquations 

•NOT. aask .AND. 2**terainal class = 

UNsusername, if supplied the linkage to the terminal will 
be restricted to the speciifed usernawe. To specify a group 
of usernaaes C^e^llo^r^liarTcsl are .substituted for characters 
►TTrrnCTrr- — — t—^ 



Q which need noTHnrreTTr- — -^ ^- J _ I 

A request for a terainal using • the DEVICE ESR has the 
following foraatt 

11 2 2 3 

7856 3 % 1 

♦...........♦...«...-—.»«.-...—.-..-*-.-.———♦ 

Reg n I Address of Device Assignaent Area I 
+........... +. ————♦-—<—-<- —♦-—.— — ♦ 

Reg n»l I logical unit I 

Reg n*2 I Hardware Type 13 I 

+...........+...........+.........-.+-.. — — — — ♦ 

Reg n*3 I not used I 



o 
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The foraat of the Device Assignment Area is as followst 

1 i 2 2 3 
5 6 3 h 1 



7 8 



address 



I 
♦« 
address+1 I 

*4 

address* 2 

address}* 



Linkage Nana 



I 



I I 

Validation Mask 



Port 



address*!* I Validation Mask 1 

♦—••»•— --♦——•-• —•♦-—— -•-—♦« 

a«|d>ess*5 I 

+....-... User Naae 

sddrass*B I . 

♦-•-———*———— •♦————♦« 

address*-? I Teralnal Class Mask 



t 

• ♦ 

I 

• ♦ 
I 

»♦ 
I 

-♦ 
I 

• ♦ 
t 

-♦ 
I 

-♦ 
I 



3.15.t Aborts and Recovery 

Tht lob is aborted if tha devica assignment area is in a fully 
protected page of memory or th/ logical unit is already 



pro 
assigned* 



3.15.5 Errors 
Not applicable. 

3.15.6 Performance 
Not applicable. 




O 



O 



3.15.7 Installation Parameters 
Not applicable. 
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3.16 USER/JOB CONNECTION 

3.16.1 Abstract 

The teralnat user eay coaaunlcate with a process only after 
th» Job has requested a teralnat. If the ]ob did not request 
iaaedlate connection to a port, then the user aust use the 
LINK or KEEP coaaand in conjunction Kith the linkage naae to 
establish the processfterainat connection* 

3.16.2 Description 

The terainal user aay have aore than one processes connected 
to his port. One of these processes aay be the current 
process* and it alone aay coaaunlcate with the teralnat. The 
LINK and KEEP coaaands are used to aanlputate the connected 
processes. 

The Link and KEEP coaaand differ only in how the current 
process is handled. The LINK conaand disconnects the current 
process froa the terainal, allowing no further coaaunications 
between the terainal and that process to occur. The KEEP 
coaaand, on the other hand, saves the connection to the 
current process for later terainal and process coaaunications. 
f% Both the KEEP and LINK comaands result in the specified 

linkage naae process to becoae the current process, provided 
the specified process was a connected process or had been a 
process waiting for connection. If no process with the 
specified linkage naae is available for connection or there is 
a validation confilict, then a diagnostic aessage is produced 
at the terainal. 

A Job aay only becoae the current process of a port through 
one of the following sequences of eventst 

1. The »OEVICE control stateaent is encountered with immediate 
connection requested. 

2. The |ob requests iaaediate connection to a port through the 
DEVICE ESR. 

3. The lob requests connection to a port with the »0EVICE 
control stateaent or the OEVICE ESR, without requesting 
iaaediate connection, and the terainal user requests 

-connection to the Job using the LINK or KEEP coaaand. 
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As previously described, the terainal user aay disconnect froa €\ 
a arocess by using the LINK coaaand to connect to another ^ 
process* 

Tha 'CLOSE lob control stateaent causes the specified logical 
units to be unlinked fro* the port. If no logical units reaain 
linked, the lob disconnects itself froa tha port. 

3.16.3 Interfaces 

The foraats of the LINK and KEEP coaaands are J 

1LINK PROCESSX 
1KEEP PROCESSX 

■here PROCESS* represents the naaa of the process to which 
connection is desired. The process naaa of a lob is the lob id 
specified in the lob - s *«J08 stateaent. 

Successful connection is indicated by a aessage of the forat 
PROCESSX. 

An unsuccessful connection atteapt results in a aessage of the 

forat ,f> 

NO PROCESSX. 

The foraat of the »CLOSE lob control stateaent is* 

»CLOSEIIu,lu,....lul 

ahere lu represents a logical unit nuaber which is to be 
disconnected froa the port. 

3.16. * Aborts and Recovery 

Noraal or abnoraal lob teraination results in all logical 
units to be disconnected froa tha port. 

Port recovery aay only be perforaed on a port which had a 
connected process. 
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vJ 3.16*5 Errors 

If the LINK and KEEP statements cannot be deciphered, the 
message INVALIO COMMAND is produced. 

If the desired process cannot be connected by the LINK or KEEP 
stateaentst the message NO PROCESSX. is produced where 
PR3CESSX represents the requested process naae. This results 
in the port having no current process. 

3.16.6 Performance 
Not applicable. 

3.16*7 Installation Parameters 
Not applicable. 



o 
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3.17 TASK/TERHINAL COHNUNICATIONS 
3. 17,1 Abstract 



Altar the ter.inal and Job linkage has bean • stab ' ***•.?' * 
task aay coaaunicata with the terminal by using the HPX/OS 
InSut/SuJput Subsystea. The valid MPX/OS I/O ESRs for a 
tarainal are described in the follwoing paragraphs. 

3.17.2 Description 

Busy Status Executive Service Request IBSY1 

The BSV ESR raturns the busy/not busy status of the 
specified logical unit. The status is not a function of a 
particular I/O request but rather of the logical unit 
itself. The requesting task is scheduled after the request 
is coapleted. 



o 



Unit Status Executive Service Request CUSTI 



The UST ESR returns the status of the requesting task s 
last I/O request on the specified logical unit. If tht I/O 
is still pending, the requesting task is placed in I/O 
wait until the I/O is coapleted. 






Multiple Unit Status Executive Service Request (MUSTl 



The HUST ESR allows the requesting task to 
wait state pending the occurance of 
event f si. The requesting task supplies 
where bits 1-63 correspond with the end 
logical units 1-63 respectively. The other 



be placed In a 

the specified 

a 128 bit aask 

of operation on 

bit CO* 6*- 1271 



correspond to the user defined events CDEFEVNTQ ESR». 



Unit Hardware Type Executive Service Request CUTVP) 




The UTYP ESR returns the hardware type of 
logical unit. -£* — the — hardware — type — i-s- 
addijLlonaJ— f^ l e description — l*-f-or**tJr<m— I s «*l5»» 
The requesting task Is scheduled for execution 
request is coapleted* 



the specified 
a disk — file , 



re l ume d * 
after the 



u this <^ e 



& 



1 
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rtnrr l fi '^s «uc h n t t **"»*•""* 1t"+ i — output , — and ar e 



S*an 
T ^ iA l c files -n ot tha card rnJtr, o r tin* p r inte r * 



Status Logical Unit Executive Service Request (STATUS) 

The STATUS ESR is called by a task to issue a status 
coaaand to a specified logical unit. If the device is 
busy* the request is queued and the task is put into I/O 
wait. If the device is not busy* the current status is 
requested froa the device and the task is put into I/O 
tiait and not scheduled for execution until the operation 
is coaplete. 



Read Record froa Logical 
tREAOLU) 



Unit Executive Service Request 



The READLU ESR initiates a data transfer from a specified 
logical unit to a buffer residing In the requesting task"s 
aeeory. The requesting task is scheduled for execution 
after the request is initiated* and aust issue a BSY, UST, 
or HUST ESR to deteraine when the request is coapleted. 



O 



Mrite Record to Logical 
CMRITLJ) 



Unit Executive Service Request 



The HRITLU ESR initiates a data transfer to a specified 
logical unit froa a buffer residing in the requesting 
task's aeeory. The requesting task is scheduled for 
execution after the request is initiated* and aust issue a 
BSY, UST* or HUST ESR to deteraine when the operation is 
coapleted* 



Clear a Logical Unit Executive Service Request (CLEAR) 



The CLEAR ESR is called by a task to clear 
I/O operation for a specified device. The 



transfer is terainated at 
clear coaaand. The task 
scheduled for execution 
interrupt is recevied. If 
clear request results In 



out the 
coaaand 
receipt 
wait 



current 
or data 
of the 
and not 



the point of 
is put into I/O 

until an end-of-operation 
the device is not busy* the 

no action and the task is 



scheduled for iaaediate execution. 
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Select Operating Hodes Executive Service Request CSELECT) |J 

The SELECT ESR is used to set the operating aode for a 
logical unit* For terainals the SELECT ESR aay be used tot 

1. Request 96 or 6«» ASCII character set on input. 

2. Request line or block aode on input. 

3. Request disabling of proapts. 
%• Define proept string. 

Unsolicited Interrupt Request Executive Service Request (UINT) 

The UINT ESR allows the requesting task to be notified 
when an unsolicited interrupt occurs on a logical unit. 
The unsolicited interrupt could be used to signal the 
occurence of a aal- function. 



3.17.3 Interfaces 

The BUSY ESR foraat for a tereinal is as follows* 

11 2 2 3 
78 56 3* 1 
♦ ♦ ♦ ♦ ♦ 

Reg n I LU I 

R«g n^l I NOT USED I 

♦ ♦-, --♦ ♦ ♦ 

Reg n*2 I NOT USEO I 

♦ ♦ ♦ ♦ ♦ 

Reg n»J I _ NOT USE I 

♦ ♦ ♦ ♦ — *-♦ 

LU Logical unit for which busy status is requested. 

An exaaple of a calling sequence is as follows! 

EXT BSV Externally defined syabol 

LOI9RO 18 Logical unit nuaber 

MON,R0 BSY Honitor request 
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■ ,jr > Tha parameters returned in PARH are as foil oust 



o 



11 2 2 3 
78 56 3<» 1 
...... . ♦---- — «... ♦ ♦ 

PARH I BUSY FLAG I 

Busy Flag = Zerot unit not busy* 
= Non-zero « unit busy* 



The UST ESR format for a terminal is as follows: 

11 2 2 3 
78 5 6 3 h 1 
♦ ♦ — — ♦ ♦ ♦ 

Reg ft I L« ™ < ™.. 1 

Reg n+i I "*' NOT USED I 

Reg n*2 I NOT USED I 

«... ♦ ♦ -*♦ ♦ 

Reg n*3 I . .. NOT USED I 

...... .- -*.. ..-♦•- ♦ — ♦ 

Hi Logical unit for which status is to be returned. 



An example of a calling sequence is as follows t 

EXT UST Externally defined syabol 

LOI»R0 10 Logical unit number 

NON.RO UST Monitor request 

Tht paraaeters returned in PARH are as follows* 

11 2 2 3 

8 7 8 S 6 3 h 1 

♦ — .. ..♦-. ♦— .... ♦ - ♦ 

PARH I US I 

♦ ♦ ♦ ♦ ♦ 

PARH*1 I ES I 

♦ ♦ ♦ ♦ ♦ 

US Noraal unit status 
bit 21 = 8. 

22 = 1» if BREAK detected. 

23 = 1* if terminal connection lost. 
ZW * 0. 

25 = 0* 
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26 = 0. 

27 = 0. 

28 = a. 

29 = 0. 

30 = 0. 

31 = 0* 

ES Expand«d status 

Nuaber of bytes transfered. 

Tht HUST ESR foraat for a tereinal is as follows* -J 

11 2 2 3 

7 8 5 6 3 k 1 

p e a n J Mask bits (0-311 » 



Rao n*l I Mask bits (32-631 » 

♦~ * ♦ ♦ ♦ 

Rag n*2 I Mask bits (6*»-95l 

Reg n+3 I Mask bits (96-1271 



The paraaeters raturnad in PARH ara as follows! 

11 2 2 3 
78 56 3* 1 iiy 

* ♦ ♦ ♦ ♦ 

PARM I US « 



♦ — — ..— + — — ----- -T ^ - 

PARH*1 I ES . * 

«....«.«— .— ♦———-—♦-«——— — ♦-—--— —-♦ 

PARM*2 I Event bits (0-311 » 

t .—«— •*—♦•— ——•—♦— ————+— ~— ♦ 

Event bits (32-631 * 



PARM*3 I 

PARM+t I Event bits I6*-951 I 

PARH*5 I Event bits (96-1271 I 

US Unit status as described for the UST ESR» 

ES Expanded status as described for the UST ESR. 

The Event bits (0-1271 are set to a one for each event which 
has occurred* 
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An example of a calling sequence is as follows* 



EXT 


HUST 


LOO,RQ 


MASKi 


L0D.R2 


MASK3 


HON.RO 


HUST 



Externally defined syabol 
Event Mask Bits 
Event Mask Bits 
Monitor Request 



Tht UTYP ESR foraat for a terminal is as follows* 

11 2 2 3 

76 5 6 3 h 1 

♦— - ........ 4............ *..... ...... 4........ -..4 

Reg n I LU I 

4... ........ 4. ..........4...........4..... ........ 

Rag n*l I NOT USEO I 

4_*. ........ «.. .... ...... 4.... ........ ♦-— ........ + 

Reg n+Z I HOT tISEO I 

4—-.- — — -♦- .—.._. ...+ ......... ..4........... « 

Reg n*3 I ....... NOT USEO I 

LU Logical unit for which hardware type is requested. 



An example of a calling sequence Is as follows* 



EXT 


UTVP 


LDI»R0 


10 


HONfRO 


UT*P 



Externally defined symbol 
Logical unit number 
Monitor request 



The paraaeters returned in PARM are as follows* 

11 2 2 3 
6 78 5 6 3d 1 
4- ............ «... ....._...«...•..». ......*— ........... 

PARM I HT I 

4. ...... ....4.......... .4. ........ ..4.. -...-...-+ 

P»RH*1 I not used I 

4.. ...... ...4... ....... .4.... ....... 4. .--....-..+ 

PARM*2 I not used .1 

4...... .....4...^...... .4.. ...... ...4..-.. ... — 4 

PARM*3 I not used I 

4.. .........4...*....... 4. ....... ...4... ........ 4 

PARM** I ... Flags I 

4...... .....4........... 4. ...... ....4. ........ ..4 



HT Hardware type 
* l*tt terminal 
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Flags Bit s Q, 
Bit 1=0. 

Bit 2 « 0. 

Bit k - It if terainal is a receive-only terainal. 

Bit 5 = 1. , . 

Bit 6 » It if tarainal is an interactive tarainal. 
Bit 7 * It if terainal is a reaote batch tarainal. 

The STATUS ESR foraat for a tarainal is as followst 

11 2 2 3 
78 56 3 «» 1 

R.g ft I ] _ LU ^ -I 

Reg *+l l""""" " H !I. U ™ ♦ I 

Reg ft*2 •"" NOT USED^ m J, 

Rag ft*3 I NOT USEO I 

♦---———♦———-—-♦--— ———♦————♦ 

LU Logical unit 

An axaapla of a calling sequenca is as follows! 

EXT STATUS External ly defined syabol 
LOItRO 10 Logical unit nuaber 

MOM,R0 STATUS Monitor request 



o 
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OTh« paraaatars returned in FARM are as follows' 
11 2 2 3 
78 5 6 3% 1 
♦™ ♦ „— --♦ ..-♦-. . ♦ 

PARK I US I 

♦.-,——«—♦—-————♦-—————♦-——— — — ♦ 

FARM *1 I ES » 

♦ ♦-- ♦-- -♦ ♦ 

PARM *Z 1 TERMINAL CLASS I PP f LP » 
♦ - — ♦ ♦ ♦ ♦ 

PARM »3 I ' 

+.-.«.... USERMAME — ♦ 

PARM ♦«♦ I ' 

♦ ♦ ♦-- ♦ ♦ 

PARM *5 I ' 

PARM *6 I VALIDATION 



O 



♦ 



♦ 



PARM +7 I MASK * 

«.. ♦ 

PARM *8 I • 

♦ ♦ ♦ ♦ ♦ 

US Noraal unit status as described for UST ESR. 

ES Expanded status* as described for UST ESR. 

PP Physical port nuaber. 

LP Logical port nuaber. 
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The REAOLU ESR foraat for a terainal is as followst 

11 2 2 3 
Q 78 56 3 * 1 
, ..-.♦ -.- ♦ ♦ 

R«g n I -* !!*!!!......— ♦ 1 

Reg n»l *"""""*" LENGTH I 

«. ......._♦————.-+ .—.——♦ — — -«■ 

Reg ft* 2 I HOOE » 

♦_.. . ♦— ♦ ♦ ♦ 

Reg f%*3 I LJ « 

——————————— -♦•—•———♦• —————+ 

AODRESS The address of the first eleaent (Hord or byte) of 
the buffer is determined by the MODE parameter. 

LENGTH The nuaber of words Cbytesl to be transfered. LENGTH 
values «ay be froa to *096 words fQ to 16,38<» 
bytes). A value of zero <0) is treated as the 
aaxiaue LENGTH value of M96 words (16,38«» bytes). 

H03E The data Transwisslon Node (foraat) code* 

ASCII record, word foraat 
16 ASCII record, byte foreat 
32 Binary record, word foraat 

LU Logical unit to be read. 

An exaaple of the calling sequence is as foHowsi 

EXT REAOLU Externally defined syabol 

LOCA.RO BUFA Byte address of buffer 

LDI,R1 *8 Nuaber of bytes 

L0I,R2 16 ASCII records In byte foraat 

L0I,R3 15 Logical unit nuaber 

MON.RO REAOLU Monitor request 



o 
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The MRITLU ESR foraat for a terainal is as follows* 

112 2 
7 8 5 6 3 % 
♦ ♦ — — • ♦— - 

Reg n I ADDRESS 

Reg n*l I™ LENGTH 

4————— ♦—————♦——— 

Reg n*2 I MODE 

*•• ——.♦—————♦- — — 

Rag n*3 I LJ 






3 
1 



.* 
I 

•♦ 
I 

• ♦ 
I 

•♦ 
I 

• ♦ 



AODRESS 
LENGTH 



H09E 



The address of the first eleaent (word or byte) of 
the buffer is deterained by the MODE paraaeter. 

The nuaber of words Cbytesl to be transfered. LENGTH 
values say be froa to %896 words (0 to 16,38% 
bytes). A value of zero €0) Is treated as the 
aaxlaua LENGTH value of %096 words €16*38% bytes). 

The data Transaission Mode (foroatl codet 

ASCII record, word foreat 
-^ 16 ASCII record, byte foraat 

%J 32 Binary record, word foraat 

LU Logical unit to be read. 

An example of the calling sequence is as follows* 

Externally defined synbol 
Byte address of buffer 
Nuaber of bytes 
ASCII records in byte foraat 
Logical unit nuaber 
Monitor request 



EXT 


MRITLU 


LOCA.RO 


BUFA 


LDI,R1 


%8 


L0I,R2 


16 


LDI,R3 


15 


MON,R0 


MRITLU 
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Thi CLEAR ESR foraat for a terainal is as fol lows* (\ 

11 2 2 3 v 

Q 78 5 6 3<t 1 

*...... .....+. .......... »...........♦—.—.—— ♦ 

Reg r> I L(f 1 

♦..--..--—♦-..— — -.—«.-———-- — ♦-——.-——♦ 

Reg n*l I MOT USEO I 

Rag n*2 I MOT USEO I 

♦—.—.—-_-♦—..-—.---♦— ------ -.f— --——.- ♦ 

Rag n*3 I MOT JSEO I 

+_._.„___— ♦——.-...-♦—-.-.---— ♦.—-.--- — - ♦ 

LU Logical unit 

An example of a calling sequence is as follows* 

EXT CLEAR Externally defined syabol 

LOItRO 20 Logical unit nu«ber 

MQN.RO CLEAR Monitor request 

The parameters returned in PARH are as follows* 



11 2 2 3 

8 78 5 6 3% 1 

♦......._..-♦-—...—.*———--—♦-—-—--—♦ 

PARM I I CI I 

+...—-— — ♦-——-—--♦--——---♦-----------♦ 

Clear status* if set an operation in progress was 
cleared* otherwise the device was not busy* 



O 
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The SELECT ESR foraat for a terainal is as follows! 

11 2 2 3 
7 8 5 6 3d 1 

♦— —————— —————— —— — ♦-— ———«♦ 

Reg n I . . LU t 

#_-_-.----—♦-—————♦-.-——-—+-———-—♦ 

Reg n»l I HODE I 

*_ — .-...— 4...—— ——♦———«.— *——— — «■ 

Reg ft*2 I NOT USED- I 

♦.. ♦ ....-.+. ♦ — ♦ 

Reg n*3 I NOT USEO I 

♦™ .„— ♦ ♦ ♦ ♦ 

LU Logical unit 

HOOE bit 31 set; 6t ASCII character set requested* 

clear; 96 ASCII character set requested. 
30 set; Block aode requested on input* 

clear; Line aode requested on input. 
29 set; Disable proaoting* 
28 set; next MRITLU defines proapt string. 

An exaaple of a calling sequence is as follows: 

Externally defined syabol 

*»^ &.««.#«« *t Logical unit nuaber 

© LDI.R1 1 Select aode 

Monitor request 

The HINT ESR foraat for a terainal is as follows* 

11 2 2 3 

078 5 6 3% 1 

♦..-...——-♦—-—-——♦————-—♦———— — ♦ 

Reg i» I . ...; LU ....... t 

«.__.__._.-—+—_———.-♦-——--—+-———"♦ 

Reg n*l I not used I 

♦ ♦ »— ♦ ♦ 

Reg n*2 J not used I 

+•.........*+ ......-.+— — -—----♦-- — — + 

Reg n*3 I not used I 

♦ ♦ — ♦ .— ♦ ♦ 

LU Logical Unit assigned to the aonitored device* 



EXT 


SELECT 


LDI»R0 


12 


LDI.R1 


1 


MON.R0 


SELECT 
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An exaapte of tha calling sequence is as follows: %J 

EXT UINT Externally defined syebol 

10I.R0 15 Logical unit nuabtr 

MON.RO UIMT Monitor raquest 

3.17*<t Aborts and Recovary 

Errors aada in an ESR aay causa the |ob to be aborted* refer 
to the MPXfOS Reference Manual. 

3.17*5 Errors 

Errors aada in an ESR are detected by the MPX/OSt refer to the 
NPK/OS Reference Manual. 

3*17*6 Perforaance 
Not applicable. 

3.17*7 Installation Paraaeters 

Not applicable. ^ 
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O 3 « 18 INTERACTIVE JOB PROCESSING 
J 3.18*1 Abstract 

Interactive Job processing allows the terminal user to enter 
too control statements froa the terminal for immediate 
execution and to receive Job standard output at the terminal. 

3.16.2 Description 

Interactive lob processing provides for the entry of Job 
control statements and the display of Job standard output at 
the terminal • Whenever the standard input (logical unit 63) of 
the Job is connected to the terminal, Job control statements 
are read from the terminal? and whenever standard output 
(logical unit 621 of the Job Is connected to the terminal, Job 
standard output is routed to the terminal. The connections of 
standard input and standard output to the terminal are 
independent* 

Connection ot standard input to the terminal allows the 
terminal user to directly enter Job control statements to the 
Job Manager. Each statement is executed immediately after 
entry, and the appearance of the Job Manager prompt at the 
terminal Indicates completion of the previous statement and 
the user may enter the next Job control statement. The 
following Job control statements may not be entered from the 
terminal and must be read froa the cataloged Job file before 
the standard input is connected to the terminal t *JOB, »RJOB, 
♦IJOB, *IRJOB, and »SCHED. All other Job control statements 
may be entered from the terminal in the interactive mode* The 
statement »CL0SEC63I causes Job control statement input to be 
reconnected to the original input fife, where the next 
statement to be read is the statement immediately following 
the »OEVTCE statement which connected the job standard input 
to the terainat. 

Connection of standard output to the terminal allows the 
terminal user to directly view Job standard output. While this 
connection exists, no information is written on the Job 
standard output file. Alt standard output from the Job is 
displayed at the terminal with the following exceptions* 

1. Job control statements are not output to the terminal. 

Zm Load maps are not output to the terminal. 



O 
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The statement »CL0SEC62l causes lob standard output to be |J 
reconnected to the original output file. 

In the event of |ob termination, either noraal or abnoraalt 
all Job logical units connected to the terainal are 
automatically disconnected and the Job terminates as if no. 
terminal had been connected. If the Job standard output is 
connected to a terminal at the time of an abnormal Job 
termination, an abort message is output to the terminal before 
the disconnection is performed. 

3.18.3 Interfaces 

All HPXfOS lob control statements may be entered from the 
terminal with the fol lotting exceptions* 

♦JOB 

•RJOB 

•IJOB 

♦IRJOB 

•SCHEO 

These statements must come from the cataloged lob file. 

The Job Manager prompt appears as |"> 

»? 

t 

and the user entry overwrites the prompt when the lob control 
statement is entered. 

The lob abort message output to the terainal appears as 

JOB ABORTED ABORT TYPE * XX ABORT COOE ■ XX TASK * XXXX 

3.18.4 Aborts and Recovery 

In the event of a lob abort, an abort message is output to the 
terminal and all logical units are disconnected from the 
terminal. Any resulting abort dumps are placed into the lob 
standard output file. 

Port recovery way be performed on ports which are connected to - 
a I ob • 
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(J 3.18.9 Errors 







Errors are detected by the Job Manager* refer to the MPX/OS 
Reference Manual* 



3.18.6 Perforaance 

Interactive Job processing affects systee performance to the 
extent that the Job requires systea resources. 



3.18.7 Installation Parameters 
Not applicable. 
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3.19 PORT DISESTABLISHMENT 

3.19.1 Abstract 

Port disestablishaent is the disconnection of a tarainal fro* 
the Interactive Terainal Subsystem. This disconnection aay 
occur due to an exolicit user coaaand, failure to pass the 
validation check, or because of coaauni cat ions problems 
between the terainal and the system. 

3.19.2 Description 

A logical port can be disestablished in three ways* by entry 
of the HUIT command, by entry error durring the validation 
check* or by loss of communications with the system. 

At any time during the terminal session, the user may enter 
the HUIT command to terminate th* session and disconnect the 
terminal fro* the Interactive Terainal Subsystem. A logoff 
message is output to the terainal to indicate the terainal 
disconnection. After this command is entered, any jobs in the 
system which attempt to communicate with this port are 
notified that the port has becoae disconnected. 

Continued entry errors during the validation check has the 
sate results as entering the QUIT coaaand. 

Loss of communication with th* systea results in either of two 
actionsi if the port was not in coaaunication with any lobs in 
the systea, the effect is the same as entering the quit 
coeaand. However, if the port was in communications with one 
or more Jobs in the system, the port is placed in a 
recoverable condition. All port/Job linkage inforaation is 
retained and any outstanding and subsequent input/output 
requests ar* saved for futur* recovery of the port. The 
recovery inforaation is retained within the system for a 
predefine period of time. When this retention period has 
elapsed, if the port has not been recovered, all processes 
trring to comunicata with the port are notified that the port 
has b*coa* disconn*ct«d. Detection of a comaunicat ions lose is 
deoendent upon specific site terminal input /output 
i ao lamentation. 



O 
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vl 3.19.3 Interfaces 

The foraat of the QUIT coaaand isi 

IQUIT 

Whenever the terainal is diconnected froa the systea. the 
following Message containing the current tiae of day and total 
connect tiee is produced* 

LOGOFF AT M 32 153 

CONNECT TIME 96.03 SECONDS. 

3.19.% Aborts and Recovery 

If the part is connected to a lob when coaaunications are lost 
between the terainal and the systea, then the port all I be 
pieced in a recoverable condition. The Port Recovery feature 
describes the Method of recovering the port. This feature does 
not participate in aborts. 

3.19.5 Errors 

(Q If the QUIT conand is entered incorrectly, the aessage 
INVALID CONHANO Is displayed. 

3.19.6 Perforaance 
Not applicable. 

3.19.7 Installation Parameters 

The port recovery tiae-out is an installation paraaeter. 
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3.20 PORT RECOVERY 

3.20.1 Abstract 

Ths terminal user nay recover 
terminal session. 



a previously interrupted 



O 



3.20*2 Description 

After establishing the tereinal as a logical 
Interactive Tereinal Subsystem, the user eay 
coaaand to attaept recovery of a previo 
te-alnat session. The user aust not ha 
processes when the recovery is atteapted 
usernaae aust Batch the usernaae of the port 
The user can recover an interrupted terminal 
terainal, therefore the user «ust specify 
logical port to be recovered. 



port within the 

enter the RECOVER 

usly interrupted 

we any connected 

and the user's 

to be recovered. 

session froa any 
the nuaber of the 



Recovery is liaited to ports which were in coaaunications with 
loos in the MPX/OS systea at the tiae of coaaunications loss, 
and the port recovery aust be initiated within a liaited tiae 
interval Csee Port Oisestablishaentl . 



3.20.3 Interfaces 

The foraat of the RECOVER coaaand is* 

1 RECOVER n 
where n represents the nuaber of the port to be recovered. 
A typical port recovery scenario proceeds as follows! 



Recovery Coaaand* 
Responses 



1 RECOVER 2 
RECOVERY COMPLETE. 



At this point* the user has regained control of the 
interrupted terainal session. However, since recovery of a 
terainal session aay be aade froa any terainal* the baud rate, 
parity, and duplex are not recoverable. Input aode and 
character set are recovered. 



o 
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3.20.% Aborts and Recovery 

Tht port recovery feature provides the only aeans of 
recovering an interrupted terminal session* In the event of a 
systea abort* all terminal sessions are lost and cannot be 
recovered* 



3.20.5 Errors 

If the RECOVER coaeand is entered incorrectly* the 
INfALIO COMMAND aessage is produced. 

If the port can not be recovered the aessage RECOVERY NOT 
POSSIBLE is produced* This aay be caused by incorrect entry of 
the port nuaber* by atteapted recovery with a different 
usernaae* or because the port is not in a recoverable 
condition* 



3*20*6 Perforaance 
Not applicable* 

3*20*7 Installation Parameters 

The recovery tiae out value is an installation paraaeter* 
changable by recreating the systea resident* 

3*21 TERMINAL USER ASSISTANCE 

3.21.1 Abstract 

The terminal user pay get on-line assistance in the use of ITS 
features* 

3.21.2 Description 

The HELP cowand allows users to get immediate assistance from 
the Interactive Terminal Subsystem on using ITS commands and 
features* The HELP command displays commands their paraaeters 
and options and a description of what the command does* 
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3.21.3 Interfaces " 
The foreat of the HELP coaaand isi 

1HELP end 

whire cad represents the coaaand the user wants inforaation 
on. If no coaaand is specified a list of all ITS coaaands with 
a erelf description about each is displayed. 

3.21.4 Aborts and Recovery 
Not applicable. 

3.21.5 Errors 

If the coaaand specified is not a valid ITS coaaand the 
aessage NO SUCH COMMAND is produced. 

If the help coaaand is not recognizable the aessage INVALIO 
COMMAND is produced. 

3.21.6 Perforaance (£j 
Not applicable. 

3.21.7 Installation Paraaeters 
Not applicable. 
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4.0 PROOUCT-LEVEL DESCRIPTION 

4.1 PUBLICATIONS AFFECTED 

14306500 HP-60 Coaputer System Family Reference Manual 

11917300 HP-60 Computer Systea MPX/OS Reference Manual 

10992100 HP-60 Coaputer Systea MPX/OS Operator's Guide 

11110000 HP-60 Coaputer Systea Installation Handbook 

1*291700 HP-60 Coaputer Systea Prograa Coaaand Console 

Reference Manual 

HP-60 Coaputer Systea Text Editor Reference Manual 

4.2 EQUIPMENT CONFIGURATION 

Equipment configurations for the HPX/OS systea with the 
Interactive Terainal Subsystea are as follows! 



O 



© 



HINIHUM 

Nuaber of CPUs 1 

Pragraa states 6 

Heaory «32-bit words) 98*304 

Card reader 1 

tine printer 1 

Display console 1 

Interactive terainals 

Hass storage taegabytes) 10 

Magnetic tapes 



TARGET 


HAXIHUM 


1 


S 


6 


48 


131,072 


4,194,304 


1 


1 


1 


2 


1 


1 


48 


256 


400 


1500 


2 


8 
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h.3 INTERFACES TO OTHER SOFTWARE PRODUCTS 

The aaount of aeeory aeeory available for usar lob allocation 
is divided Into two pools during systea initialization. The 
rollin pool is used for the initiation and axacution of Jobs 
beginning with the Job control stateaents »IJOB and ♦IRJOB, 
The reaaining eeaory pool is available to the systea for 
noraal usage* 

Roll in/Rollout file space is allocated during system 
initialization. This file space receives the pages of rolled 
out lobs at a 1 page per block usage rate. 

Jobs aay be rolled out when they are waiting for the receipt 
of buffered aessages. They are rolled in upon the receipt of a 
aessaga or upon systea operator teraination. 

Whenever a lob is executing, its full aaount of scheduled 
aeeory is available for expansion. Only those pages actually 
in use are rolled out. The pages of a Job are rolled out as 
poll in requireaents deaand additional spacet the systea 
atteapts to aaintain enough free space to rollin the average 
sized lob* 

In the event that a task sends a aessage to a lob which is in 

a rollout state, the systea processes the aessage if the |\ 

recipient buffer pages are resident, otherwise the sending v 

task is olaced in a rollin wait state until the recipient has 

been returned to aeeory. 

The Task Control Table contains the rollout file location of 
each page which is not aeaory resident. 

%.V RESTRICTIONS AND LIHITATIONS 

Detection of a coaauni cat ions loss with a terainal and control 
of transaission foraats between the terainal and the systea 
are dependent upon specific site iapleaentation. Therefore, 
the port recovery and port setup functions aay not be 
available in all iepleaentetions. 

Line editing, proapting, and terainal display foraats have 
been chosen to be compatible with aost terainal hardware 
types. Currently available Control Oata terainal types 751, 
752, and 756 are aaong the compatible terainal s. 



% _ 2 CCS-I002-A 



MP-60 Interactive Terminal Subsystem External Reference Specification 



O 



The introduction of interactive processing to any system 

greatly Increases aass storage requirements as users place 

information into aass storage tiles which Mas previously 

maintained in card* listing* and magnetic tape media* 

The execution of lengthy compute bound tasks should be 
restricted to the noraal batch environment. Execution of these 
tasks In roll in pool memory Mill significantly degrade the 
system performance observed by terminal users* 

%.§ RELIABILITY, AVAILABILITY AND MAINTAINABILITY REQUIREMENTS 

Up»n installation* the Interactive Terminal Subsystem becomes 
an integral part of the MPX/OS systea* and therefore aeets the 
reliability* availability* and aaintainabillty requirements of 
the MPX/OS system. 







© 
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O 5.0 GLOSSARY 



Absolute 
ASCII 



o 



Asseable 
Asynchronous 

Batch 

BCLA 

Bit 
Black 



Buffer 



Byte 
CALL 



The preaature 
whenever an 
occurs* 



termination of 
irrecoverable 



a process 
situation 



Refers to actual aachine address* 

Aaerican Standard Code for Inforaation 
Interchange* The standard code* using a 
coded character set consisting of 7-bit 
coded characters* See Aaerican National 
Standard X3.4-1977. 



The process by which 
aodule is created 
language prograa* 



an object 
froa the 



tbinaryl 
syabolic 



Refers to a type of serial transaission in 
which bit synchronization is accomplished 
for each character* 



Class of tasks 
available basis* 



which run on a ti«e 



Buffered Coaaunicat ions Line Adapter is 
the controller interface to the RS-232C 
asynchronous communications lines* 

A binary digit. 

A group of aachine words or bytes* Usually 
a collection of one or aore records used 



in I/O to reduce 
operations* 



the number of physical 



A portion of aeaory used to collect data 
in order to coapensate for speed 
differences between the processor and 
peripheral devices* 

Eight (81 contiguous bits* 

The tranfer of control to a closed routine 
or task* A Executive Service Request* 
CALL* is used to activate a specific task. 
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Cat lee 
Cat ler 

CLA 

Coipile 



Coaaon 



Tha task initiated by tha CALL Executive 
Service Request. 

The task initiating another routine or 
task* 

Coeeunication Line Adapter, the hardware 
interface between tha CPU and the 
communications line* 

The process by which an asseably nodule is 
created froa a problee solving language* A 
compiler usually generates several aachine 
instructions froa a single symbolic 
stateaent* 

An area of aaaory that aay be shared 
between tasks or routines. Tasks aay 
coaaunlcate through coaaon areas* 



O 



Control Point Zero C¥BER Systea Control Point. 
CPJ Central Processing Unit* 

CR5 Cyclic Redundancy Check* 

Data 



Dispatcher 



ES* 



File 



Interrupt 



An area of eeaory that eay be prestored 
with inforaation at load tiae and aay be 
shared between routines of a task* 

An operating systea routine that unthreads 
a task froa the top of the ready list and 
places the task into execution* 

Executive Service Request, naae given to 
the MPX Operating Systea routines invoked 
by the HON instruction* 

A collection of blocks and/or records, 
usually of related data* Each aass storage 
file has an entry in the systea Label 
File. 

A break in the noraal processing flow 
usually caused by a hardware signal* 
Interrupts can be enabled or disabled and 
occur with an associated priority* 
Processes that are interrupted are later 
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^taJr 



ITS 
I OS 

J03 

JCT 

Jos Manager 



Li»rary 



O 



Liikage 



Loader 

LU 

HPK/OS 
HP- 32 



resueed at the point of interruption. 

Interactive Terainal Subsystee. 

Input/Output Controller. 

The sequential and/or parallel execution 
of tasks* Begins with a »JOB card and ends 
with a »EOJ card. 

Job Control Table is an area of aeeory 
containing inforaation controlling a given 
Job. 

A systaa task that processes the input 
streaa of the lob. The Job Hanager is a 
set of reentrant routines shared by all 
user fobs* 

A collection of frequently used, 

checked-out prograas aaintained on an 
external device that can be loaded and 
executed separately or in conjuction with 
a user's prograa. Libraries aust be 
arranged to ainiaize searching. 

The interconnection between routines or 
devices. The loader Batches externals and 
entry points to establish prograa linkage. 
The Interactive Terainal Subsystea aatch 
|ob terainal requests with terainal user 
connection requests to establish port 
linkage* 

A systaa task that is used to load. 
relocate* and link binary object Modules* 



Logical Unit, 
user connection 



a nuaber representing the 
to a device. 



The MPX Operating Systaa* 
NP-60 CPU Emulation device* 
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HPP 
Ordinal 



Page 



PHAC 


P»*t 


PPJ 


Process 


Priority 



Queue 
Ready list 
Relocatable 



Resident 
RETURN 



HP- 60 CPU Emulation 
or Ruggidized) • 



device IMll itar ized. 



O 



The relative location of an entry in a 
table. The absolute location of an entry 
can be obtained by multiplying the ordinal 
by the number of machine words per entry 
and adding the starting address of the 
table. 

A <»096 word block of contiguous aeeory. 
Paging is a technique where a logical 
address is transformed via a set of page 
registers into a physical address. 

Programmable Multiple Access Controller. 

The communications line between the CPU 
and the user* 

COC CYBER/6000 Peripheral Processor Unit. 

a software program equivalent to the 
HPX/OS terms tasks and lob. 

A value assigned to an item in the system 
which facilitiates scheduling and 
processing within the operating system. 

A list used to control the processing to 
be done. 

A prioritized list of tasks waiting for 
control of the CPU. 

Refers to a program that has been prepared 
by a source language compiler or assembler 
to be loaded into any area of available 
memory. 

The portion of the operating system which 
resides permanently in memory. 

A Executive Service Request that 
terminates a task and transfers control to 
the point in the caller where the call 
originated. A tasK may return with or 
without release of memory. 
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Schedule 

Stack 
Status 

Synchronous 

» 
Systea Initialize 



Task 



TCT 

Terainal 

Te-ainate 

Thread 



The deteraination of which processing is 
required next* 

A last-in, first-out queue. 

A stage or condition of an I/O request or 
a task* 

Serial transaission in which characters 
are sent bitwise without start and stop 
bits. 

Refers to the intial systea load process 
where the resident is loaded, aeaory 
initialized* and the systea tasks are 
started* 

An independent unit of work that can 
coapete for the resources of the systea* A 
task aay call and be called by other 
tasks. 

Task Control Table is an area of aeaory 
containing inforaation used to control a 
task • 

The device connected to the user end of 
the PORT. 

The process of coapleting a |ob* A Job aay 
tarainate noraally or abnormally. 

A linked list of elements* the contents of 
each thread cell contains the address of 
the next thread cell and so on until a 
thread cell contains a value indicating 
the end of the list. 



Utility 



A routine* procedure or program 
supports the operation of a systea* 
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APPENOIX A 



The following 
displays. 



pages contain exaaples of the various Facility 



The Oevice Control Facility LIST coaaand provides inforaation 
abaut the status of peripheral devices. The IEU coluen 
provides the IOC, Equipaent and Unit Nuabers. The OWNER 
colluan serves two purposes. When an entry is present it 
indicates the device Is assigned and whether it is a systee or 
user device. When it is blank it indicates that the device is 
available to a user but is not currently assigned. 



o 



PPX-OS 


RES Rl 


LIB LI 


OP. 


,00.0* 06/15/7S 


IEU 


TYPE 


OkNER 


STATUS 


ID 


ooc 


espo 


SYS 


UP 


SYSTEM01 


on) 


e?p 


USER 


UP 


TESTPACK 


101 


CR 


SYS 


UP 




10? 


LP 


SYS 


UP 




200 


KT? 




DOWN 




300 


UTS 


USER 


UP 





MEMORY AVAIL 1" 



USED 25 



Fig. A-i OCF LIST DISPLAY 
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The File Control Facility LIST coaaand provides the terainal 
user with status inforaation about aass storage files. 



O 



The -0" and 
a specified 
allocated* respectively* 



"a" displays provide inforaation about files under 
owner on a particular SMO which are either open or 



LBN 


OtaKER 


FILE MME 


ED 


ACC 


TYPE 


DEVICE ID 


211 


MINE 


AFILE 


01 


MINE 


BhiO 


SYSTEM01 


2P5 


NINE 


BLD-NEW-FILE 


01 


MINE 


es«»o 


SYSTEM01 


cPt- 


MIKE 


OLD-FILE 


01 


MINE 


p5hd 


SYSTEM01 


3?5 


MIKE 


OLO-FILE 


02 


MIKE 


656D 


SYSTEM01 



The *0 M display provides a list of the currant SNO labels. 



DEVICE ID 

SYS7EM01 

SYSTEM02 



Fig. A-2 FCF LIST OISPLAYS 
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The Operator Control Facility LIST coaaand provides several 
possible displays. The Input, Output, and Execution Queues aay 
either be displayed individually or they aay be displayed 
tog ether. 



The "I- display Mill 

INPUT queue. 



provide expanded information about the 



VPX-OS RES R) LIB LI 



08.00.20 



06/16/79 MEMORY AVAIL 10 



NXTJOE CM=16»TLs70000«PL*10000.SCR=100.MT 
«NCHMRK CMs?0«TL«9<5«;99»PL«200.SCH*lO,TESTPACK 
OUIKONE CM*5.TL=100»PL*100 



USED 25 



The -H- display provides a list of the aessages requiring 
operator response. Each entry has a unique aessage identifier 
which will be used to respond to the aessage. The identifier 
Mill be assigned to the aessage and Mill reaain Mith the 
aessage until it receives soae operator action. 



O 



01 0e.00.04 VCURJOB PAUSE CONTROL CARD MESSA6E APPEARS MERE 

02 0fc.00.07 MYJOB EOUIP 



If fust LIST is entered, all queues Mill be displayed. 



MPX-OS RES Rl 
INPUT 

01 NEXT JOB 

02 8NCHMRK 

03 OUIKCNE 



LIB LI 
OUTPUT 



OB. 00.1! 
0ESTIN 



01 NEXTOUT CENTRL 

02 SYSLIST REMOTE 

03 TESTJ0B DISK 

04 JOBTtaO CENTRL 



06/1S/79 MEMORY AVAIL 10 
EXECUTION 

01 MYJOB 

02 YOURJOB 



USED 25 



01 06.00.04 YOURJOB PAUSE CONTROL CARD MESSAGE APPEARS HERE 

02 Oe.00.07 MYJOB EOUIP 



Fig. A-3 OCF LIST DISPLAYS 
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The Operator Contpol Facility MATCH coeaand provides Q 
inforaation about activa lobs and their associated tasks* 



The HATCH coaaand with no paraaatars displays general 
information about all active Jobs. 



MPX-OS RES Rl LIB LI 08.00.07 06/15/79 MEMORY AVAIL 10 USED 25 

YOURJOe MEM SCHED 15 USE0 07 •• TIME SCHED INFINITE USED 02.bfe.53 
005E ORI6IN O000 IN OISP SC PL 1000 PL OISP PR PC 00000 PC DISP PU 

MYJ0B MEM SCHEO 10 USED 06 •« TIME SCHED 00.30.21 WED 00.04.07 
0070 0RI6IN 0000 IN DISP SC PL 10000 PL DISP PR PC 00000 PC DISP PU 



If a "lobid" is specified* inforaation about that particular 
Job and all its associated tasks is displayed. 

MPX-OS RES Rl LIB LI 06.00.07 06/15/79 MEMORY AVAIL 10 USED 25 

YOURJOe MEM SCHED 15 USED 07 «• TIME SCHED INFINITE WW *!** •" ^ 

1 JMTR STATUS 000 P 0279 CPU 1 STATE 06 PRIORY «» O 

2 USERTASK STATUS 001 P O0«l CPU 1 STATE 03 PRIORTY 000 VA 



If "lobidttaskid" Is entered, inforaation about that 
particular |ob and task is displayed. 

MPX-OS PES Rl LIB LI 0P.00.0t 06/15/79 MEMORY AVAIL 10 USE 25 

vmiRJOR MrM SCHED 1C USED 06 •* TIME SCHED INFINITE USED 02. 56.53 
ITt 5l« ifEoo IN 0I?P SC PL 1000 PL DISP PR PC "•««"» PU 

2 USERTASK STATUS 001 P D041 CPU 1 STATE 03 PRIORTY 000 
0FD6 IN CNT 001 FLAGS 8100 TIME 00.03.00 _ 

EVENT BITS 00000000 00000000 00000000 O000O0O0 
EVENT WAIT BITS 00000000 00000000 00000000 00000000 



Fig. A-4 OCF HATCH DISPLAYS 
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The Operator Control Facility MEMORY coaaand provides the 
capability to display and alter aeaory. 



Thi "S" display provides a Hexadeciaal duap of those aeeory 
locations altered by a OCF MEMORY coaaand. Up to a full screen 
nil! be displayed. 

*PX-OS RES Rl LIB LI OR. 00. 10 06/15/79 MEMORY AVAIL 10 USED 25 
ioEe oooooooo oooooooo ooocoooo oooooooo oooooooo. oooooooo 00000000 00000000 



The other displays provided through the OCF MEMORY coaaand 
provide a Hexadeciaal duap of aeaory starting at a specified 
location and ending at either a full screen or once the 
requested nuaber of locations to be duaped has been displayed 
If lass than a full screen. 

KPX-OS RES Rl LIB LI Of. 00. 30 06/15/79 HEfORY AVAIL 10 USEO 25 

2oeh oooooooo oooooooo oooooooo oooooooo oooooooo oooooooo oooooooo oooooooo 

?OF0 eCC03EFA 269O0O3F BC94003F BC9400QO BCC020B* 0EDE0011 C016B00E COOE7006 

?%l COlOOn* 0AB0004C B055G76F 72B-000E 2*B53*63 2i:B53«63 ?7150007 1^00000 

2100 BA9fe0001 1320FFFF -.7370003 239700C3 OFB30013 13C00001 BD000BAE BD000A3E 

Mil !S2o!oOO BD3F3E6A BDOO0BAE BCC03E*A 72B50005 22B5355E 27150001 13,00000 



Fig. A-5 OCF MEMORY DISPLAYS 
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